The purpose of this study was to explore community healthcare competency of public health nurses (PHNs) and related factors in Taiwan. A cross-sectional research design was adopted to collect data. A community healthcare competency scale for PHNs was developed by the researchers based on a review of the literature to measure PHN competency (self-assessed) and task frequency rates. The instrument earned a content validity index score of .90, Cronbach's a of .97, split-half reliability of .95, and test-retest reliability of .97. The questionnaire was sent to 369 head nurses, who distributed copies to PHNs. A total of 2,956 questionnaires were sent out, with a return rate of 67.03%. Results indicate that (1) the PHNs scored high in cooperation with community-based healthcare services, community resources integration, and operation of community group and low on the ability to apply biostatistics, community health promotion activities initiation, and application of epidemiology; (2) implemented task frequency, years of work as a PHN, job position, education level and health station location were all significantly related to respondent competency scores. Results suggest that further examination is needed in the areas of years of work and training courses for incoming personnel and that further investigation of on-the-job training given by various locations of health stations is necessary in order to devise a training model for PHNs.
Introduction
Dramatic changes in prevalent illnesses, population age profile, numbers of immigrants and professional demands on nursing services have occurred in recent years. The tasks of public health nurses (PHNs) working for government-run health stations and health service centers are in the process of changing in order to reflect these changes. In addition, the PHNs are being asked to act as "gate-keepers" at the same time they are being asked to implement national public health policies, meet changing public demand and address the needs of growing nationwide "Healthy City" and "Safe Community" movements. The shift in focus of PHNs faces healthcare competency at the community level with unprecedented challenges.
A nurse's professional competency is acquired through formative nursing education. There has been a paradigm shift in public health education from "Public Health Nursing (PHN)" a decade ago to "Community Health Nursing" in response to the need for more community-oriented care. Since then, course content has focused on community-related subjects such as long-term care, healthy community building, community assessment and health promotion. Nevertheless, practical training for healthcare education in the early days consisted mostly of elective courses, while some even did not include such practices. Healthcare education and practical training were found to be associated with PHNs' competency in community healthcare. Since the termination in 2001 of continuing training programs for PHNs offered by the institu-tions such as the Research Institution for Public Health, Research Institution for Women and Children's Health and Family Planning Research Center, there has been no designated agency in charge of training new PHNs. This could be the cause of inconsistency in the quality of professional training for the PHNs (27th Community Health Nursing Committee, 2005; Lin, 2007) .
A total of 369 health stations, including 12 "healthcare service centers" in Taipei, provide community healthcare services in Taiwan and offshore islands (Health Center of Bei To District, Taipei City, n.d; Lin, 2007) . Since Taiwan's health stations and healthcare service centers are run by the government, changes are made on a regular basis in response to official policies changes and unexpected incidents that occur at the community level. The lead agency to oversee the PHNs tasks, depending on the scope of affecting the public health, may be the county, city or national government. PHN competency for coping with responsibilities handed to them still requires further examination. This is even more so as the role of PHNs shifts away from caring for individuals toward community healthcare and special-case healthcare management (27th Community Health Nursing Committee, 2005; Lin, 2007) . Therefore, PHN competency for community healthcare is in need of further examination.
According to a declaration issued by American Association of Public Health Nurse in 1999, the core competency of PHNs embraces analysis/evaluation, policy development/planning, communication, cultural capacity, community practices, fundamental public healthcare service, budget planning and management and systemic reasoning capacity (Quad Council of Public Health Nursing Organization, 2004) . Recently, the American Nurses Association (ANA) proposed standards of PHN practice, which includes competence of assessment, population diagnosis and priorities, outcomes identification, planning, implementation, and evaluation (ANA, 2007) . A number of academic experts have also released reports addressing PHN professional competency. Nickel et al. (1995) developed evaluation benchmarks for 47 professional skills in accordance with PHN professional competency prescribed by US National Department of Health Services, and it has assigned 3 different levels of professional competency (individual, group, and community). The community level encompasses 17 categories, including group-focused care, interaction with others and community evaluation. Keller, Strohschein, Lia-Hoagberg, and Schaffer (1998) also introduced a similar model, but selected individual/family, community and system as its main classification. While requirements were specified for each class in detail, they pointed out that many professional skills are used in more than more level. Witt and Almeida (2007) used the Delphi Technique to investigate competencies of nurses practicing primary healthcare in Brazil. Identified competencies were classified into the 10 domains of professional values, communication, teamwork, management, community-oriented, health promotion, problem solving, healthcare, and education and basic public health sciences. 27th Community Health Nursing Committee (2005) of the Taiwan Nurses Association developed an approach to assessing PHN professional competency by specifying 6 categories, including caring, management, instructional, coordination, individual, professional development and research capacity. In addition, each category encompasses aspects relevant to the three levels of individual, family and community. Abrams (2004) also believed the PHN to be an extension of community health planning, and that a PHN is responsible to conduct research on epidemic diseases, field investigations and screening. Lu (1994) pointed out the objective of PHNs should be community health and public health improvement. Therefore, caring methods are totally different from those used for caring for individuals and include such tasks as community evaluation, community assessment and community development; tasks which are grounded in public healthcare theory. Chiou (1998) believed community healthcare service means the treatment of the community as a complete entity by incorporating the "caring process" into health service. As such, the evaluation, diagnosis, planning, execution and assessment of community health should all be part of a PHNs' professional role.
In the area of professional PHN competency, Nickel et al. (1995) indicated that professional competency at the community level is lower than that at individual, family and group levels. Liou (1998) focused his study on nurses in health clinics in northern Taiwan and, according to results, found no significant difference among PHN professional competency in individual/family care, community-focused care and professional development. The study did find PHN self-assessment capacity strongest in "community healthcare service" and "individual healthcare service". Following the model introduced by Keller et al. (1998) and used by Grumbach, Miller, Mertz, and Finocchio (2004) to conduct PHNs self-assessment on competency, PHN competency was strongest at the individual/family level. Competency at the community level was between the individual/family level and system level, which was weakest. Preparedness of PHNs at the community and system levels is typically lower. Tung and Lee (2008) explored core competencies of community health nursing practice and found the top three ranking core competencies to be communication, legal, and individual/ family care. The lowest ranking three included community care ability, administrative ability, and research ability. Based on the above results, it can be determined that PHN professional competencies are stronger in individual, family-based care while weaker in community management.
The "caring competency evaluation table" introduced by Yu and Ma (1993) was used to examine and compare caring competencies of graduates of different nursing programs. Results indicated that those with higher education levels, especially university degrees, had better caring competency. Grumbach et al. (2004) stated that PHNs with university or higher degree were more likely to work at the community and systematic levels. Overall, a higher level of education correlated with better comprehensive care competency. Also, years of PHN experience was found to affect the professional competency of nurses. It was shown in research conducted by Saeki, Kawaharada, Hayama, and Igarashi (1999) that research competency rises with number of years of experience. Liou (1998) also determined that higher working years correlated with stronger community-focused care competency. Other than education level and working years, research also found age, job position, marital status and number of children to have an influence on PHN professional competency. Nevertheless, previous nursing experience was not found to be a determinant of professional competency for PHNs (Liou, 1998) . Saeki, Izumi, Uza, and Murashima (2007) investigated the professional competencies of PHNs employed by local government agencies in Japan. Their findings showed length of PHN experience, marital status, and participation in external training programs to be relevant factors. Based on the above studies, it can be said that many factors influence PHN professional competency.
Exstrom (2001) believed maintaining a nurse's professional competency at the individual level can be achieved through self-assessment to determine individual competency and learning needs. Robinson and BarberisRyan (1995) also pointed out that a competency test is able to ensure a reliable standard in nursing practices and a crucial assessment format in nursing education. Proper curriculum design can also assist nurses to attain a specific level of nursing skill. Therefore, the current study used PHNs' self-assessment in terms of professional competency to examine other factors related to this subject.
Methods
This study was part of the "Enhanced Caring Competency of PHN" project subsidized by the Executive Yuan (No. DOH94-NH-06). In addition to investigating PHN competency, this study studied the level of satisfaction and actual practices of participants. Participants were PHN working at health stations located across Taiwan and on offshore islands. PHN refers to registered nurses working at government-run health stations appointed by either the Department of Health or Center of Disease Control.
Instruments
A cross-sectional research design was adopted to collect data. The purpose of this research was to explore factors related to the professional competency of PHNs in Taiwan. The questionnaire was developed by the researchers based on their review of relevant literature, which included 27th Community Health Nursing Committee (2005), Keller et al. (1998) , Liou (1998) , Nickel et al. (1995) and the Quad Council of Public Health Nursing Organization (2004). The questionnaire used in this study encompassed three parts, covering, respectively questions on demographics, workrelated task performance frequency, and competency in performing work-related tasks (self-reported). The portion pertaining to community-focused healthcare competency included the following ten items: community assessment, community health diagnosis, application of epidemiology, application of biostatistics, community resource integration, operation of community group, community health program planning, community health promotion activity initiation, leadership, and cooperation with community-based healthcare services. Each item was designed to measure implemented task frequency and self-assessed professional competency level. Task frequency was measured on a scale of 1 to 6, with numbers (smallest to largest) indicating "never perform", "perform annually", "perform every 6 months", "perform every quarter", "perform every month" and "perform every week". Professional competency was selfassessed using a 4-point scale, with numbers (smallest to largest) indicating "need improvement", "fair", "good" and "very good".
Validity and Reliability
A total of 7 experts were invited to evaluate the initial instruments, including 2 researchers from the public health discipline, 2 public health nursing educators, 2 public health nursing practitioners, and 1 statistician. They helped evaluate the representativeness, appropriateness, and clarity of questionnaire items, requiring an overall score on the content validity index (CVI) of .90. Factor analysis was used to assess construct validity. The criterion for factor extraction was an eigenvalue greater than 1 and, for item selection, a factor loading greater than .40. Results indicated that only one factor had been extracted and the majority of items had factor loadings ranging between .73 and .90. The one selected domain accounted for 72.94% of the variance.
In terms of reliability, Cronbach's a was .97 and split-half reliability was .95 in pretest. Test-retest reliability was conducted twice 2 weeks after initial data collection, with a correlation coefficient of .97. The Cronbach's a coefficient and split-half reliability were .95 and .93, respectively.
Research Ethics
Institution Review Board (IRB) approval was sought prior to data collection. Participants in the study agreed to join on a purely voluntary basis and were asked to sign a consent form prior to acceptance. In order to maintain confidentiality, questions that would allow identification of individual participants were carefully avoided in the questionnaire. Completed questionnaires were returned in sealed envelopes.
Data Collection
Six health stations from northern, central and southern Taiwan were selected for the pretest. These included urban areas, rural townships and offshore islands. A total of 52 nurses took parts in the pretest, with a return rate of 100%. Pretest results were used to modify the questionnaire prior to actual data collection.
Mailed questionnaires were distributed through head nurses to the potential participants in all of the nation's 369 health stations. A total of 2,956 questionnaires were sent out and 1,990 copies returned (return rate: 67.32%). A total of 1,837 valid questionnaires were used in final data analysis after discarding 153 questionnaires due to respondent failure to answer any of the subscale questions.
Data Analysis
Statistical analysis procedures included (1) descriptive statistics (number of subjects, percentage, average value, mode, medium, minimum and maximum variance to describe the distribution of each data) and (2) analytical statistics (two-sample t-test, Pearson's product moment correlation, one-way ANOVA and stepwise multiple regression).
Results

Participant Demographics
Participants were mostly female of a mean age of 40.54 years. A significant majority was married (81.75%), held junior college degrees (83.37%), and held registered nurse licenses (72.12%). Nearly three quarters (71.85%) held a Licensed-Practical-Nurse level position despite a mean 16.62 years working as a nurse and 11.72 years working as a PHN. Apparently, most (89.21%) worked in a hospital before they becoming a PHN. About half (53.35%) of PHN participants earned between NT$40,001 and 50,000 monthly. Most health stations were located in populated areas (88.39%). Slightly more than one out of ten (11.61%) were defined as being in remote areas.
Frequency of Implemented Tasks
Among the 10 community healthcare task items (Table 1) , "cooperation with community-based healthcare services" was mostly frequently performed (mean = 3.54), followed by "operation of community group" and "community resources integration". The least frequently performed task item was "application of biostatistics" (mean = 2.27), followed by "community health promotion activities initiation" and "community health programs planning". More than one-third of PHNs reported never having performed the following five tasks: "application of epidemiology", "application of biostatistics", "community health programs planning" and "community health promotion activities initiation". Almost two-fifths of the PHNs reported performing "cooperation with community-based healthcare services" on either a weekly or monthly basis.
Self-Evaluation on Professional Competency of PHNs
In terms of self-assessed professional competency level (Table 2) , the highest score was awarded to "cooperation with community-based healthcare services" (M = 2.40). This indicated that the professional competency of PHNs in establishing communication with community medical institution was fair to good. The second and third highest scores were awarded to "community resources integration" and "operation of community group", respectively. The score for "application of biostatistics" received the lowest score (M = 1.93), followed by "community health programs planning" and "application of epidemiology". This showed that PHNs were aware of needed improvements. More than one-fifth of PHNs reported a desire to strengthen competencies in the areas of "application of epidemiology", "application of biostatistics", "community health programs planning" and "community health promotion activities initiation". However, only approximately 22% to 44% of PHNs felt competent in all tasks.
Relationship Between Demographics, Implemented Task Frequency and SelfAssessment Competency
In terms of the relationship between these three variables (see Table 3 ), results indicate that only three variables do not show significant differences. These include marital status, previous work experience and location of health stations. A positive relationship with self-assessment competency level was found in age, years in nursing, and Vol. 16, No. 4, 2008 Shiau-Jing Guo et al. years as a PHN (r = .13-.16, p = .000). For education level, PHNs with a master's degree had higher scores for competency level (F = 6.52, p = .000). As with registered nurses, results indicated that those with a nursing license had higher self-assessment scores than those holding only a registered nursing license (t = 2.09, p = .037). Regarding job position, head nurses had higher self-assessment scores (F = 20.31, p = .000). With respect to implemented task frequency in community healthcare practices, a positive relationship was found to exist with professional competency (r = .58, p < .001). In other words, this was an indicator that higher frequency in implementing tasks may result in higher scores in terms of practice competency level.
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Regression Analysis of Factors Related to Self-Assessment Professional Competency
Regression analysis pinpointed significant variables of demographics in community healthcare competency to be further analyzed by multiple regression of which age, years in nursing, and years as a PHN were determined to be highly correlated to one another. Therefore, only "years as a PHN" was chosen for further multiple regressions, with years as a PHN, job position, education level, location of health stations and implemented task frequency selected as independent variables and community healthcare competency designated as a dependent variable. They were subjected to multiple regressions for further analysis. Results are shown in Table 4 . The five significant predicators of self-report professional competency include implemented task frequency, years as a PHN, job position, education level, and location of health stations (R 2 = .40, p = .014).
Discussion
Results of research shows that, in terms of PHN professional competency, "cooperation with community-based healthcare services" earned the highest score in community healthcare competency. This could be attributed to the need for PHNs to communicate with healthcare services on a variety of issues. For example, sometimes PHNs invite physicians for a speech or to provide vaccination services. Perhaps the frequent performance of such tasks helped establish higher self-assessment competency in this task. On the other hand, application of biostatistics earned the lowest score. A similar result was obtained by Nickel et al. (1995) , Roques (1999) , MacDonald and Schoenfeld (2003) , indicating that PHNs should strengthen community-focused professional competencies such as application of epidemiology, participating in community development, community assessment even as far as social marketing, political activities, conflict resolution and persuasion skills.
According to findings in this study, relevant factors of PHNs' community healthcare competency included three major factors: years as a PHN, education level, job position. Regarding to years as a PHN, it was an influential factor of competency. The more years as a PHN had, the higher the score they would attain in self-assessment of professional competency. There had been a number of studies showing similar results. For example, Liou (1998) also learned that significant variation existed between an individual nurse's years in nursing and clinical competency, with more working years equaling a higher average score in nursing competency. Hsu, Lin, Hsu, and Yang (2002) found out in their study that significant variation existed between years of work and nursing competency. Based on similar findings in both domestic and foreign studies, it may be said that greater work experience supports a higher self-assessment score for competency.
In terms of education, this research found a master's degree to be an influential factor in community healthcare competency, as results indicate that individuals with master's degree exhibit stronger community healthcare competency. Grumbach et al. (2004) indicated that PHNs holding a degree higher than a bachelor's were more capable to implement community-level and systematic measures. Hsu, Lee, Lee, Lai, and Peng (2003) showed that, as education level rises, competency in nursing rises as well. In fact, PHNs with master degrees have already received training on community health assessment and proposal writing, among other competencies. Therefore, PHNs with master degrees exhibit stronger community healthcare competency.
Job position was an influential factor of community healthcare competency, as individuals holding the title of head nurse scored higher in terms of competency than those who held other position titles. This could be attributed to the fact that most head nurses had extensive experiences as PHNs and that they frequently needed to communicate with important community figures. Therefore, they exhibited stronger competency in community healthcare management. Building a healthy community was usually led by the head nurse and relevant training courses were mostly attended by head nurses (27th Community Health Nursing Committee, 2005) . Thus, such might enable head nurses to have more confidence in a self-assessment of community healthcare competency. With regard to task implementation frequency, results found that task implementation frequency for practical matters to be a significant predictor of professional competency. This study, as well as many other similar studies conducted overseas, demonstrated that, PHN professional competency was not as good on a group or community level. This could be attributed to the fact that higher implementation frequency, which means more accumulation of experience, would result in a higher score for professional competency.
Besides, in terms of health station location, study results also supported that nurses at health stations in remote regions exhibited stronger community healthcare competency. This was similar to results obtained from domestic studies (Cheng, Yu, Hsu, & Lin, 1996; Chiou, 2000; Hsu, Yu, & Cheng, 1997) , as they all indicated difference in the locations of health stations influence professional competency. This study found that nurses at health stations in remote regions scored higher in their self-assessment of professional competency. This could be attributed to the fact that the lack of medical resources and personnel enabled nurses to exhibit stronger community healthcare competency.
As for nursing work experience, Liou (1998) pointed out in her research that clinical nursing experience for PHNs was not insufficient to prepare an individual for working at health stations. Accumulation of nursing experience might be able to strengthen clinical nursing competency, but not in PHNs because of a range of duties that covered everything from entry-level prevention to screening, long-term care, and case management. PHN services covered individuals all the way up to entire communities. Therefore, having work experience in hospital-based clinical nursing is insufficient to enhance community healthcare competency. That being said, for incoming PHNs, regardless of experience, each should receive advanced training in community-oriented courses so that will be prepared to execute actual PHN duties.
Conclusion
Results of this study indicate that PHN professional competency at community level is in need of improvement, especially in the area of community health promotion, community health program planning, application of epidemiology and biostatistics. Implemented frequency of practices, years as a PHN, job position, education level and location of health stations were shown to be significant predictors of PHN competency in community-focused healthcare practice.
In light of the above, the authors propose the following: 1. Nursing education: At the intermediate level of community nursing education, more emphasis should be placed on community-level subjects such as community health promotion, drafting community health plans, applying epidemiology knowledge and applying biostatistics. As for practical training in community healthcare, such should evolve from family assessment to community assessment while more training is added to develop the community health program. Furthermore, more elective courses pertaining to community subjects might be added, for example, building a healthy community, public health policy, community health program. So students interested in becoming PHNs will be able to receive better training courses while in school. On the other hand, students who have graduated from vocational schools should be encouraged to promote their education level as part of an effort to enhance individual knowledge in order to prepare themselves for work as community-focused PHNs. 2. Nursing administration and practices: Zurmehly (2007) indicated that making the transition to community-based nursing includes conceptual as well as emotional adjustments. Study results indicate a need for additional supportive preparation strategies to be incorporated into nursing orientation and continuing education programs. Supervisors need to provide sociological as well as psychological support. Therefore, a series of educational courses should be prepared for new PHNs, plus community-oriented practical training courses should be included as well to strengthen their familiarity with the task of community healthcare, thus enhancing PHN competencies. Implemented task frequency influences professional competency. Therefore, PHN administrators should arrange appropriate training for nurses in their charge in order to improve care quality. In addition, PHNs should be encouraged to make efforts in personal development in order to be better prepared for an ever-changing world. Holding regular on-the-job training especially at the community level is an even more imminent need. 3. Nursing research: future research might be targeted at each professional capacity for long-term follow up studies in order to better understand the growth in PHN professional competency. Experimental research design should be used to examine the effectiveness of community-oriented courses so that a more comprehensive training model can be devised for PHNs. Furthermore, years as a PHN and health station location both have various influence on individual PHNs' competency in community healthcare. Future research could be conducted to examine working years and training courses for incoming personnel, or to investigate on the job training required by various health station locations in order to devise a training model for PHNs. 
Limitations of Study Findings
